Agency Backcheck
Comprehensive Conceptual Site Model
Lower Passaic River Restoration Project

Chapter 14 Figures
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Legend V)
Study Name
¢

1991 USEPA Core Sediment Investigation
4 1993 NOAA NS&T Hudson-Raritan Phase i

= 1993 USEPA Core Sediment Investigation
O 1995 RI Sampling Program
2,3,7,8-TCDD Sample Concentration (ppt)

® <10.0
10.1-32.0
32.1-100.0
100.1 - 320.0
320.1 - 1,000.0
1,000.1 - 3,200.0

3,200.1 - 10,000.0

® 6 O 0 e o o

>10,000

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey

Department of Environmental Protection 0.25

Rock and Coarse gravel
Gravel and Sand

Sand

Silt and Sand

Silt
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0.5 1

)E_& 2,3,7,8-TCDD Surface

1}
of Engineers®

7
2

Sediment Samples from 1991 to 1995

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from
a depth of O foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.

Figure 14-1a
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Legend
N Study Name

Rock and C | 1991 USEPA Core Sediment Investigation
ock an oarse grave 0 (Total PCB as reported by the laboratory as sum of Aroclors)

1993 USEPA Core Sediment Investigation

Gravel and Sand O (Total PCB as reported by the laboratory as sum of Aroclors)
= 1995 RI Sampling Program
Sand '  (Total PCB calculated as the sum of Aroclor 1248, 1254, and 1260)
Total PCB Surface Concentration (ppb)
ilt an n
Silt and Sand ® <1000
Silt o 100.1 - 320.0
) 320.1 - 1000.0
O 1000.1 - 3200.0
@ 3200.1 - 10000.0
. ] >10000.0
% Lower Passaic River Centerline
(1/10-Mile River Segments)
Shoreline as defined by the New Jersey
'O‘ Department of Environmental Protection
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: Note : Study names and corresponding sampling year are listed in the legend.
e Samples represent either sediment grab samples or the top segment of a .
7 § @ TOtaI PCB Surface sediment core. Because each study provided a different definition for "surface Figure 14-1b

‘(,& | samples from the latest sampling event were plotted on top. Duplicate samples 2009 '

/. URAmy Comm "5 H sediments," the samples plotted on this figure generally represent sediments from
d‘i$\ "““f""‘"" Sedlment Samples from 1 991 to 1 995 adepth of 0 foot to less than 1 foot. If samples are plotted at the same location,
y‘ - Lower Passaic River Restoration Project were averaged before plotting.




Legend
Study Name

A 1991 NOAA NS&T Hudson-Raritan Phase |
Q 1991 USEPA Core Sediment Investigation
Y 1993 NOAA NS&T Hudson-Raritan Phase Il

1993 USEPA Core Sediment Investigation

X O

REMAP- 1993
1995 RI Sampling Program

1995 USACE Minish Park Investigation

LMW PAH Sediment Sample Concentration (ppm)

<1.0
1.1-3.2
3.3-10.0
10.1-32.0
32.1-100.0
100.1 - 320.0

320.1-1000.0

® ¢ 0 O O e @ e = = O

> 1000

Lower Passaic River Centerline
Y (1/10-Mile River Segments)

Shoreline as defined by the New Jersey
OQ Department of Environmental Protection

X

Miles
0 0.2 04 0.8

Note : Study names and corresponding sampling year are listed in the legend.

Samples represent either sediment grab samples or the top segment of a .
¢ & Bt @ LMW PAH Su rface sediment core. Because each study provided a different definition for "surface Figure 14-1c

"""" of Engineers®

2/ US Army Carps . sediments," the samples plotted on this figure generally represent sediments from
Sedlment Samples from 1 991 to 1 995 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

= [l
D & : i
{ i = . . . . samples from the latest sampling event were plotted on top. Duplicate samples
w == Lower Passaic River Restoration Project were averaged before plotting. 2009
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N é Study Name

VA 1991 NOAA NS&T Hudson-Raritan Phase |
¢ 1991 USEPA Core Sediment Investigation
v 1993 NOAA NS&T Hudson-Raritan Phase
[ 1993 USEPA Core Sediment Investigation
X  REMAP- 1993
O 1995 RI Sampling Program
&% 1995 USACE Minish Park Investigation

HMW PAH Sediment Surface Concentration (ppm)

e ¢ O O e o

<10.0

10.1 -32.0
32.1-100.0
100.1 - 320.0
320.1 - 1000.0

>1000.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

Miles %
0.25 0.5 1
Note : Study names .and corrgsponding sampling year are listed in the legend.
@E (»| HMW PAH Surface S B o s s e o o e | Figure 1416
""" . Sediment Samples from 1991 to 1995 Zed!;’lti” ff 0 fthulr':f’t tﬁé’nﬁ foot, .f'sts;?%ﬁis‘:l’ifigﬁoﬁtéip;ft)fﬁ% ;Z?!T&"afliof,m
1 4 = Lower Passaic River Restoration Project \S/vaerrnep:vserraogrgd fefir?pﬁ)anrirr?;.mg eventwere plotied onfop, Uplcat samples 2009




Legend
N Study Name
A 1991 NOAA NS&T Hudson-Raritan Phase |
¢ 1991 USEPA Core Sediment Investigation
v 1993 NOAA NS&T Hudson-Raritan Phase I
O 1993 USEPA Core Sediment Investigation
X REMAP- 1993
O 1995 RI Sampling Program
&% 1995 USACE Minish Park Investigation
4,4’-DDX Sample Concentration (ppb)
( <10.00
v @ 10.01 - 32.00
o3 ®  32.01-100.00
o 100.01 - 320.00
@ O] 320.01 - 1000.00
¥ ® >1000
Lower Passaic River Centerline
® (1/10-Mile River Segments)
Shoreline as defined by the New Jersey
Department of Environmental Protection
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Note : Study names and corresponding sampling year are listed in the legend.
o L] Samples represent either sediment grab samples or the top segment of a .
»& i @ 4!4 -D DX Su rface sediment core. Because each study provided a different definition for "surface Figure 14-1e
Wi IDA Corpy SR = sediments," the samples plotted on this figure generally represent sediments from
A f,-n“-\\ "_'ir‘;‘?" Sedlment Samples from 1 991 to 1 995 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
[ i S A . . . . samples from the latest sampling event were plotted on top. Duplicate samples
R Ig - Lower Passaic River Restoration Project were averaged before plotting. 2009
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1991 USEPA Core Sediment Investigation
1993 NOAA NS&T Hudson-Raritan Phase I
1993 USEPA Core Sediment Investigation
1995 RI Sampling Program

1995 USACE Minish Park Investigation

Chlordane Sample Concentration (ppb)

® © O e o

<1.00

1.01 -3.20
3.21 -10.00
10.01 - 32.00
32.01-100.00

>100.00

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

Total Chlordane Surface
Sediment Samples from 1991 to 1995

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a

sediment core. Because each study provided a different definition for "surface Figure 14-1f

sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

samples from the latest sampling event were plotted on top. Duplicate samples 2009

were averaged before plotting.




2 Legend

Study Name
¢ 1991 USEPA Core Sediment Investigation
O 1993 USEPA Core Sediment Investigation
O 1995 RI Sampling Program
&% 1995 USACE Minish Park Investigation
Dieldrin Sample Concentration (ppb)
® <10.00
@ 10.01 - 32.00
@) 32.01-100.00
[ >100
Y Lower Passaic River Centerline
(1/10-Mile River Segments)
Q Shoreline as defined by the New Jersey
Department of Environmental Protection
®
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Note : Study names and corresponding sampling year are listed in the legend.
P H H Samples represent either sediment grab samples or the top segment of a .
»& 1 @ Dleldrl n Su rface sediment core. Because each study provided a different definition for "surface Figure 14-1g
Wi IDA Corpy SR = sediments," the samples plotted on this figure generally represent sediments from
f,-n“-\\ "‘:-3*-'!‘?": Sedlment Samples from 1 991 to 1 995 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
!@ (_ b . . . . samples from the latest sar_npling event were plotted on top. Duplicate samples 2009
- = Lower Passaic River Restoration Project were averaged before plotting.
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Study Name
0 1991 USEPA Core Sediment Investigation
v 1993 NOAA NS&T Hudson-Raritan Phase Il
L] 1993 USEPA Core Sediment Investigation
X REMAP- 1993
O 1995 RI Sampling Program
2% 1995 USACE Minish Park Investigation

Cadmium Sample Concentration (ppb)

® © O e

<320.0
320.1-1000.0
1000.1 - 3200.0
3200.1 - 10000.0

>10000.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

Cadmium Surface
Sediment Samples from 1991 to 1995

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a

sediment core. Because each study provided a different definition for "surface Figure 14-1h

sediments," the samples plotted on this figure generally represent sediments fromn
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

samples from the latest sampling event were plotted on top. Duplicate samples 2009

were averaged before plotting.




Legend

N Study Name
¢ 1991 USEPA Core Sediment Investigation
v 1993 NOAA NS&T Hudson-Raritan Phase |l
[ 1993 USEPA Core Sediment Investigation
X REMAP- 1993
O 1995 RI Sampling Program
&% 1995 USACE Minish Park Investigation
Chromium Sample Concentration (ppm)
[ <10.0
@ 10.1-32.0
o 32.1-100.0
©) 100.1 - 320.0
[ > 320.0
Lower Passaic River Centerline
(1/10-Mile River Segments)
Shoreline as defined by the New Jersey
Department of Environmental Protection
Q
Miles
0 0.2 0.4 0.8
Note : Study names and corresponding sampling year are listed in the legend.
H Samples represent either sediment grab samples or the top segment of a . .
Chrom ium S urface sediment core. Because each study provided a different definition for "surface Figure 14-1i
H sediments," the samples plotted on this figure generally represent sediments from
t— g@,\ & Sedlment Samples from 1 991 to 1 995 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
i S A . . . . samples from the latest sampling event were plotted on top. Duplicate samples
R g - Lower Passaic River Restoration Project were averaged before plotting. ' 2009
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Legend
Study Name

¢ 1991 USEPA Core Sediment Investigation
v 1993 NOAA NS&T Hudson-Raritan Phase |l
1993 USEPA Core Sediment Investigation

REMAP- 1993

o X O

1995 RI Sampling Program

&% 1995 USACE Minish Park Investigation
Copper Sample Concentration (ppm)

[ ] <1.0
1.1-3.2
3.3-10.0

10.1-32.0

100.1 - 320.0

L

e

o

o 32.1-100.0
o

e 320.1 - 1000.0
L

>1000.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

Copper Surface
Sediment Samples from 1991 to 1995

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a

sediment core. Because each study provided a different definition for "surface Figure 14-1]
sediments," the samples plotted on this figure generally represent sediments from

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

samples from the latest sampling event were plotted on top. Duplicate samples 2009

were averaged before plotting.




Legend

N Study Name
¢ 1991 USEPA Core Sediment Investigation
v 1993 NOAA NS&T Hudson-Raritan Phase |l
O] 1993 USEPA Core Sediment Investigation
X REMAP- 1993
O 1995 RI Sampling Program
a8 1995 USACE Minish Park Investigation
Lead Sample Concentration (ppm)
[ <10.0
@ 10.1 - 32.0
@ 32.1-100.0
©) 100.1 - 320.0
@) 320.1 - 1000.0
o 1000.1 - 3200.0
] 3200.1 - 10000.0
[ ] > 10000
Lower Passaic River Centerline
(1/10-Mile River Segments)
Shoreline as defined by the New Jersey
Department of Environmental Protection
¢
Miles .
0 0.2 0.4 0.8
Note : Study names .and corrgsponding sampling year are listed in the legend.
Lead Surface eimont core, Becase Sach stucy provided a difirent definiion for ‘surface | Figure 14-1k
sed i ment Samples from 1 991 tO 1 995 sediments," the samples plotted on this figure generally represent sediments from
t. B | a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
b g = Lower Passaic River Restoration Project S@Tepffefrg)g";éhfeﬁtrismﬁzl.mg erentwere plofladon op. Duplcale samples. 1. 2009
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Legend
Study Name

¢ 1991 USEPA Core Sediment Investigation
v 1993 NOAA NS&T Hudson-Raritan Phase Il
1993 USEPA Core Sediment Investigation

REMAP- 1993

o X 0O

1995 RI Sampling Program

&% 1995 USACE Minish Park Investigation

Mercury Sample Concentration (ppm)

{ <1.0
@ 1.1-3.2
@) 3.3-10.0
o >10.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection
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US Army Carps
nlEnginfneuT
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Mercury Surface
Sediment Samples from 1991 to 1995

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a

sediment core. Because each study provided a different definition for "surface Figure 14-11
sediments," the samples plotted on this figure generally represent sediments from

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

samples from the latest sampling event were plotted on top. Duplicate samples 2009 )

were averaged before plotting.




N g Legend
Study Name

v NOAA NS&T Hudson-Raritan Phase Il- 1993
¢ 1991 USEPA Core Sediment Investigation
[l 1993 USEPA Core Sediment Investigation

O 1995 RI Sampling Program
Dioxin Bird TEQ (ppb)

A/
( < 0.10
@ 0.11-0.32
[ 0.33-1.00
@) 1.01-3.20
o 3.21-10.00
@, o >10.00
Lower Passaic River Centerline
(1/10-Mile River Segments)
Shoreline as defined by the New Jersey
Department of Environmental Protection
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— Note : Study names and corresponding sampling year are listed in the legend.
it i i i i i Samples represent either sediment grab samples or the top segment of a .
@ Dioxin Bird Toxic Equwalency sediment core. Because each study provided a different definition for "surface Flgure 14-1m

US Army Corps
of Engineers®

Quotient for Sediment Samples from 1991 to 1995 sediments.” the samples plotted on this figure generally represent sediments from

e

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

Lower Passaic River Restoration Project samples from the latest sampling event were plotted on top. Duplicate samples 2009
were averaged before plotting.
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N g Legend
Study Name

v NOAA NS&T Hudson-Raritan Phase Il- 1993
¢ 1991 USEPA Core Sediment Investigation
[l 1993 USEPA Core Sediment Investigation

O 1995 RI Sampling Program
Dioxin Fish TEQ (ppb)
( <0.10

0.11-0.32
0.33-1.00
1.01-3.20

3.21-10.00

® ®© O e o

%, >10.00

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

Miles

0 0.25 0.5 1

Note : Study names and corresponding sampling year are listed in the legend.

Dioxin Fish Toxic Equiva|ency Samples represent either sediment grab samples or the top segment of a Figure 14-1n
sediment core. Because each study provided a different definition for "surface g

Quotient for Sediment Samples from 1991 to 1995 sediments," the samples plotted on this figure generally represent sediments from

©

US Army Corps
of Engineers®

e

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

Lower Passaic River Restoration Project samples from the latest sampling event were plotted on top. Duplicate samples | 2009
were averaged before plotting. '
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Legend
Study Name

v NOAA NS&T Hudson-Raritan Phase Il- 1993
¢ 1991 USEPA Core Sediment Investigation
[l 1993 USEPA Core Sediment Investigation

O 1995 RI Sampling Program
Dioxin Mammal TEQ (ppb)
( <0.10

0.11-0.32
0.33-1.00
1.01-3.20

3.21-10.00

® 6 O e o

>10.00

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

Miles

Note : Study names and corresponding sampling year are listed in the legend.

T . @ Dioxin Mamma| TOXiC Equivalency Samples represent either sediment grab samples or the top segment of a Figure 14-10

sediment core. Because each study provided a different definition for "surface

Quotient for Sediment Samples from 1991 to 1995| scdiments," the samples plotted on this figure generally represent sediments from

US Army Corps
of Engineers®

e a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

{V; g;_!,:}J Lower Passaic River Restoration Project samples from the latest sampling event were plotted on top. Duplicate samples 2009

- were averaged before plotting.
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A 1999 Sediment Sampling Program
1999 Late Summer/ Early Fall

H Environmental Sampling Program

i 1999/2000 Minish Park Monitoring Program

& 2000 Spring Environmental Sampling Program

2,3,7,8-TCDD Sample Concentration (ppt)

e <320.0

[ 320.1 - 1000.0

O 1000.1 - 3200.0

( > 3200
Lower Passaic River Centerline
(1/10-Mile River Segments)
Shoreline as defined by the New Jersey
Department of Environmental Protection

Miles
0 0.25 0.5 1

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a .
i @ 2! 3!7! 8-TC DD S u rface sediment core. Because each study provided a different definition for "surface F|9ure 14-2a

U8 Ammy Corge sediments," the samples plotted on this figure generally represent sediments from

o Sediment Samples from 1999 to 2000 |2 %icrin of 0 foot o less than 1 foot, If samples are plotted af the same location
[ i . . . . samples from the latest sampling event were plotted on top. Duplicate samples
o =2 Lower Passaic River Restoration Project were averaged before plotting. 2009
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Legend
Study Name

A 1999 Sediment Sampling Program

1999 Late Summer/ Early Fall

H Environmental Sampling Program

op 1999/2000 Minish Park Monitoring Program

4 2000 Spring Environmental Sampling Program
Total PCB Surface Concentration (ppb)*
) <320.0

® 320.1-1000.0

1000.1-3200.0

(@)

® > 3200.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

* Note: Total PCB concentration was estimated based on the
sum of the reported 10 congeners multiplied by 17.8.
This factor was based on correlation analysis between
the 1999-2000 dataset and the average Total PCB
concentration in the 1999-2000 horizons of the dated high
resolution sediment cores collected in 2005.

Miles
0 0.25 0.5 1
Note : Study names and corresponding sampling year are listed in the legend.
H Samples represent either sediment grab samples or the top segment of a . _
i | @ TOtaI PCB Sed I ment sediment core. Because each study provided a different definition for "surface Flgure 14-2b
N/ USAmy Corpe sediments," the samples plotted on this figure generally represent sediments from
of Engl J e ’

,g: i’—_‘:,‘"-‘s’f—" Sam ples from 1 999 to 2000 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

| i , . . , . samples from the latest sampling event were plotted on top. Duplicate samples :

g - Lower Passaic River Restoration Project were averaged before plotting. 2009




Legend

Study Name
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1999 Late Summer/ Early Fall
Environmental Sampling Program

1999/2000 Minish Park Monitoring Program

2000 Spring Environmental Sampling Program

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

LMW PAH Sample Concentration (ppm)

< 3.20

3.21-10.00

10.01 - 32.00

> 32.00

Miles
0.5 1

Total LMW PAH Surface
Sediment Samples from 1999 to 2000

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples

were averaged before plotting.

Figure 14-2c

2009




N } Legend
Study Name

A 1999 Sediment Sampling Program

1999 Late Summer/ Early Fall
Environmental Sampling Program

qr 1999/2000 Minish Park Monitoring Program

[

4 2000 Spring Environmental Sampling Program
HMW PAH Sample Concentration (ppm)

(] <25.0

@ 25.1-50.0
O 50.1-75.0
o 75.1-100.0
[ >100.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

Miles
0 0.25 0.5 1
Note : Study names and corresponding sampling year are listed in the legend.
Total HMW PAH Surface ceciment core. Becalse sach study provided & diferont defintion or surface | Figure 14-2d
== |Sediment Samples from 1999 to 2000 |27 0 oot to less than 1 foot. f samples are piotied atihe same location.
= | ower Passaic River Restoration Project SvaeTepl:vse]:rao;; éh;elfaétrzs; IsoattriT:g.ing event were plotted on top. Duplicate samples 2009
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Legend

Study Name

AN 1999 Sediment Sampling Program

1999 Late Summer/ Early Fall

U Environmental Sampling Program

o 1999/2000 Minish Park Monitoring Program

4 2000 Spring Environmental Sampling Program
4,4’-DDX Sample Concentration (ppb)

° <10.0

] 10.1-32.0

] 32.1-100.0

o 100.1 - 320.0

] 320.1-1000.0

e >1000.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

of Engineers®

O I
S, usam.cm
" e P

— ey

Total 4,4'-DDX Surface
Sediment Samples from 1999 to 2000

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a

sediment core. Because each study provided a different definition for "surface Flgure 14-2e
sediments," the samples plotted on this figure generally represent sediments from

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

samples from the latest sampling event were plotted on top. Duplicate samples 2009

were averaged before plotting.




Legend
Study Name

A 1999 Sediment Sampling Program

1999 Late Summer/ Early Fall

N Environmental Sampling Program

e 1999/2000 Minish Park Monitoring Program

4 2000 Spring Environmental Sampling Program
Total Chlordane Sample Concentration (ppb)

® <100

) 10.1-32.0

O 32.1-100.0

® >100.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

Miles
0.5 1

Total Chlordane Surface
Sediment Samples from 1999 to 2000

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.

Samples represent either sediment grab samples or the top segment of a Figure 14-2f

sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

samples from the latest sampling event were plotted on top. Duplicate samples 2009

were averaged before plotting.




Legend

N
Study Name
AN 1999 Sediment Sampling Program
1999 Late Summer/ Early Fall
= Environmental Sampling Program
qp 1999/2000 Minish Park Monitoring Program
4 2000 Spring Environmental Sampling Program
Dieldrin Sample Concentration (ppb)
() <5.0
[ 5.1-10.0
@ 10.1-15.0
O 15.1-20.0
o 20.1-25.0
[ ] >25.0
Lower Passaic River Centerline
(1/10-Mile River Segments)
Shoreline as defined by the New Jersey
Department of Environmental Protection
Miles
0 0.25 0.5 1
Note : Study names and corresponding sampling year are listed in the legend.
> H H H Samples represent either sediment grab samples or the top segment of a .
| @ @ Dleld rin Sed I ment sediment core. Because each study provided a different definition for "surface Flgure 14'29
Ay Cope S sediments," the samples plotted on this figure generally represent sediments from
m‘i%\ i’—'ﬂif“fs’f—" Sam ples from 1 999 to 2000 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
i | . . , . les fi the latest li t lotted on top. Duplicat |
N =2 Lower Passaic River Restoration Project wers averaged before plotting. Lo o THPIESe SamPies 2009




Legend
Study Name
A 1999 Sediment Sampling Program

1999 Late Summer/ Early Fall

- Environmental Sampling Program

a9 1999/2000 Minish Park Monitoring Program

4 2000 Spring Environmental Sampling Program
Cadmium Sample Concentration (ppb)

® <2000

® 2001 -4000

© 4001 - 6000

®© 6001 -8000

® >38500

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

[ — RV

Note : Study names and corresponding sampling year are listed in the legend.

H H Samples represent either sediment grab samples or the top segment of a .
| ,5 o @ Cad ml u m Su rface Sed I ment sediment core. Because each study provided a different definition for "surface Flgure 14-2h
] rmy Corps . " .o .
=" of Engineers® sediments," the samples plotted on this figure generally represent sediments from
. X ‘ Samples from 1 999 to 2000 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
f ] . . . . samples from the latest sampling event were plotted on top. Duplicate samples 2009
.4 Lower Passaic River Restoration PrOjeCt were averaged before plotting. No nondetect values were reported.




} Legend
Study Name
A 1999 Sediment Sampling Program

1999 Late Summer/ Early Fall

- Environmental Sampling Program

a9 1999/2000 Minish Park Monitoring Program

4 2000 Spring Environmental Sampling Program
Chromium Sample Concentration (ppm)

L <100.0

° 100.1 - 150.0

® 150.1 - 200.0

e >200.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

—— . . Note : Study names and corresponding sampling year are listed in the legend.
@ C h romium S u rfa ce Sed ime nt Samples represent either sediment grab samples or the top segment of a Figure 14-2i
¥/ S Army Corps sediment core. Because each study provided a different definition for "surface
ofEngineens® e samples from 1999 to 2000 sediments," the samples plotted on this figure generally represent sediments fro
;@ -,( a depth of 0 foot to less than 1 foot. If samples are plotted at the same location, 2009
\i‘.\_ A > Lower Passaic River Restoration Pf'OjeCt samples from the latest samphng event were plotted on top. Duplicate samples
were averaged before plotting. No nondetect values were reported.




Legend
Study Name
A 1999 Sediment Sampling Program

1999 Late Summer/ Early Fall

- Environmental Sampling Program

a9 1999/2000 Minish Park Monitoring Program

4 2000 Spring Environmental Sampling Program

Copper Sample Concentration (ppm)

® <100
o 101 - 200
© 201-300
© 301-400
® >400

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

[ — RV

Note : Study names and corresponding sampling year are listed in the legend.

@ Copper Su rface Sediment Samples represent either sediment grab samples or the top segment of a Figure 14-2j

; sediment core. Because each study provided a different definition for "surface
¢ US Armmy Corps

of Engineers® .. sediments," the samples plotted on this figure generally represent sediments from
@ :: ] Sam ples from 1 999 to 2000 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
fl ] A . . . . samples from the latest sampling event were plotted on top. Duplicate samples
k.4 % Lower Passaic River Restoration Project were averaged before plotting. No nondetect values were reported. 2009




Legend

N
Study Name
VAN 1999 Sediment Sampling Program
1999 Late Summer/ Early Fall
U Environmental Sampling Program
P 1999/2000 Minish Park Monitoring Program
4 2000 Spring Environmental Sampling Program
Lead Sample Concentration (ppm)
® <100.0
o 101 - 200
@) 201 - 300
(@) 301 -400
° > 400
Lower Passaic River Centerline
(1/10-Mile River Segments)
Shoreline as defined by the New Jersey
Department of Environmental Protection
Miles
0 0.25 0.5 1
Note : Study names and corresponding sampling year are listed in the legend.
B H Samples represent either sediment grab samples or the top segment of a .
} @ @ Lead S u rface Sed Iment sediment core. Because each study provided a different definition for "surface F|gure 14-2k
Ay Cope S sediments," the samples plotted on this figure generally represent sediments from
m‘i%\ FJ?%*_" Samples from 1 999 to 2000 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
1 | . . , , les from the latest l t lotted on top. Duplicat I
'V = Lower Passaic River Restoration Project ;ZTepaevser?grgd beef?)reesp;?t?%,mg event were plotlec on fop. Tupleate samples 2009
- Jj




0.25

7

Miles

0.5 1

Legend
Study Name

A 1999 Sediment Sampling Program

1999 Late Summer/ Early Fall

U Environmental Sampling Program

o 1999/2000 Minish Park Monitoring Program

4 2000 Spring Environmental Sampling Program
Mercury Sample Concentration (ppm)

{ <1.0

{ 1.1-3.2

O 3.3-10.0

{ >10.1

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

==,

Mercury Surface Sediment
Samples from 1999 to 2000

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a

sediment core. Because each study provided a different definition for "surface F|gure 14-2
sediments," the samples plotted on this figure generally represent sediments from

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

samples from the latest sampling event were plotted on top. Duplicate samples 2009

were averaged before plotting.




Legend

N
Study Name

A 1999 Sediment Sampling Program
1999 Late Summer/ Early Fall

B Environmental Sampling Program

o 1999/2000 Minish Park Monitoring Program

< 2000 Spring Environmental Sampling Program

Total Bird TEQ (ppb)

o <0.20

e 0.21-0.40

e 0.41-0.60

o 0.61-0.80

@ 0.81-1.00

o >1.00
Lower Passaic River Centerline
(1/10-Mile River Segments)
Shoreline as defined by the New Jersey
Department of Environmental Protection

Miles
0 0.25 0.5 1
. . . . Note : Study names and corresponding sampling
Total Bird Toxic EqU|Va|ency Quotient year are listed in the legend. If samples are plotted Figure 14-2m
. t th location, les from the latest l
Sediment Samples from 1999 to 2000 ovent were platted on topr e

Lower Passaic River Restoration Project 2009 ;




N } Legend
Study Name

A 1999 Sediment Sampling Program

1999 Late Summer/ Early Fall

M Environmental Sampling Program

P 1999/2000 Minish Park Monitoring Program

4 2000 Spring Environmental Sampling Program
Total Fish TEQ (ppm)
{ < 20
21-40

41-6.0

8.1-10.0

L

e

o 6.1-8.0
o

o 10.1-12.0
L

>12

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

Miles
0 0.25 0.5 1
. . - N Note : Study names and corresponding sampling
Total Fish Toxic EqU|Va|ency Quotient year are listed in the legend. If samples are plotted Figure 14-2n
- t th location, les fi the latest li
Sediment Samples from 1999 to 2000 ovent wars plotied ontopr T e amping

Lower Passaic River Restoration Project 2009




Legend

Study Name

VAN

0
P
-+

1999 Sediment Sampling Program

1999 Late Summer/ Early Fall
Environmental Sampling Program

1999/2000 Minish Park Monitoring Program

2000 Spring Environmental Sampling Program

Total Mammal TEQ (ppb)

L
O
L

<0.32
0.33-1.00
1.01-3.20

>3.2

Lower Passaic River Centerline
(1/10-Mile River Segments)

Shoreline as defined by the New Jersey
Department of Environmental Protection

0.5

Miles

Total Mammal Toxic Equivalency Quotient
Sediment Samples from 1999 to 2000

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling

year are listed in the legend. If samples are plotted Figure 14-20

at the same location, samples from the latest sampling
event were plotted on top.

2009




Third River

Saddle River

Legend
Study Name
(} 2008 RM 0 to RM 1 Sampling Study
2007-2008 Low Resolution Cores from EPA

O Empirical Mass Balance Evaluation Sampling Program
2007-2008 Surface Sediment Samples from EPA

U Empirical Mass Balance Evaluation Sampling Program
2007-2008 CSO and SWO from EPA Empirical

A Mass Balance Evaluation Sampling Program

% 2007-2008 Tributaries Water Column from EPA

Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
w (Malcolm Pirnie, Inc.) High Resolution Cores

2,3,7,8-TCDD Sample Concentration (ppt)
 J <10.0

10.1-32.0
32.1-100.0
100.1 - 320.0
320.1 - 1000.0
1000.1 - 3200.0

3200.1 - 10000.0

® 0 O O e o o

> 10000

Rock and Coarse gravel

Gravel and Sand

Lower Passaic River Centerline
(1/10-Mile River Segments)

— Passaic River Above Dundee Dam

Sand

Tributaries
Silt and Sand

Shoreline as defined by the New Jersey
Silt Department of Environmental Protection

N . TEEES
0 0.25 0.5 1

2,3,7,8-TCDD Surface
Sediment Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments fro

Figure 14-3a1

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.

2009




Third River

Rock and Coarse gravel

Gravel and Sand

L/

Second River

Legend

Q@

Study Name

0

@)

X

W

2008 RM 0 to RM 1 Sampling Study

2007-2008 Low Resolution Cores from EPA
Empirical Mass Balance Evaluation Sampling Program

2007-2008 Surface Sediment Samples from EPA
Empirical Mass Balance Evaluation Sampling Program

2007-2008 CSO and SWO from EPA Empirical
Mass Balance Evaluation Sampling Program

2007-2008 Tributaries Water Column from EPA
Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
(Malcolm Pirnie, Inc.) High Resolution Cores

2,3,7,8-TCDD Sample Concentration (ppt)

® 0 O O e o o

<10.0
10.1-32.0
32.1-100.0
100.1 - 320.0
320.1 - 1000.0
1000.1 - 3200.0
3200.1 - 10000.0

> 10000

Lower Passaic River Centerline
(1/10-Mile River Segments)

Passaic River Above Dundee Dam

Sand
. Tributaries
Silt and Sand
Shoreline as defined by the New Jersey
Silt Department of Environmental Protection
D R WIS
0 0.25 0.5 1
Note : Study names and corresponding sampling year are listed in the legend.
- Samples represent either sediment grab samples or the top segment of a .
2! 3!7! 8 TC D D S u rface sediment core. Because each study provided a different definition for "surface Flgure 14-3a2
: sediments," the samples plotted on this figure generally represent sediments fro
Sedlment Samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
. . . . samples from the latest sampling event were plotted on top. Duplicate samples
Lower Passaic River Restoration Project were averaged before plotting. 2009




Legend

Study Name
Rock and Coarse gravel

Q 2008 RM 0 to RM 1 Sampling Study

Gravel and Sand
2007-2008 Low Resolution Cores from EPA

Empirical Mass Balance Evaluation Sampling Program

2007-2008 Surface Sediment Samples from EPA
Empirical Mass Balance Evaluation Sampling Program

2007-2008 CSO and SWO from EPA Empirical
Mass Balance Evaluation Sampling Program

2007-2008 Tributaries Water Column from EPA
Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
o (Malcolm Pirnie, Inc.) High Resolution Cores

2,3,7,8-TCDD Sample Concentration (ppt)

O
Sand

Silt and Sand -
Silt A

¢ RMO1_dioxin_2008_smallsymboX

L <10.0
10.1-32.0
32.1-100.0
100.1 - 320.0
320.1 - 1000.0
1000.1 - 3200.0

3200.1 - 10000.0

>
®e © O O e o o

> 10000

Lower Passaic River Centerline
(1/10-Mile River Segments)

Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

Miles

0.5 1

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a

2,3,7,8-TCDD Surface
Sediment Samples from 2005 to 2008

Lower Passaic River Restoration Project

sediment core. Because each study provided a different definition for "surface
sediments,"” the samples plotted on this figure generally represent sediments fro
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.

Figure 14-3a3

2009




B

X
Saddle River
Legend
Study Name
(} 2008 RM 0 to RM 1 Sampling Study
2007-2008 Surface Sediment Samples from EPA
o Empirical Mass Balance Evaluation Sampling Program
~ 2007-2008 Low Resolution Cores from EPA
Empirical Mass Balance Evaluation Sampling Program
2007-2008 CSO and SWO from EPA Empirical
A Mass Balance Evaluation Sampling Program
2007-2008 Tributaries Water Column from EPA
X Empirical Mass Balance Evaluation Sampling Program
2005-2006 USEPA Sampling Program
w (Malcolm Pirnie, Inc.) High Resolution Cores
Total PCB Sample Concentration (ppb)
Rock and Coarse gravel PY <100.0
Gravel and Sand @ 100.1 - 320.0
Sand ©  320.1-1000.0
Silt and Sand o >1000.1
Silt Lower Passaic River Centerline
(1/10-Mile River Segments)
Third River Passaic River Above Dundee Dam
Tributaries
Shoreline as defined by the New Jersey
Department of Environmental Protection
[ oeeeesssss JWVIES
0 0.25 0.5 1
Note : Study names and corresponding sampling year are listed in the legend.
H Samples represent either sediment grab samples or the top segment of a .
TOtaI PCB Surface Sedlment sediment core. Because each study provided a different definition for "surface Flgure 14-3b1
sediments,” the samples plotted on this figure generally represent sediments from
Samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
. . . . les from the latest I t lotted on top. Duplicat [
Lower Passaic River Restoration Project wore averaged before plotting. Lo on o TUPIEsie sampies 2009




Second River

vV,

Third River

Legend
Study Name
(} 2008 RM 0 to RM 1 Sampling Study
o 2007-2008 Surface Sediment Samples from EPA
U Empirical Mass Balance Evaluation Sampling Program

h 2007-2008 Low Resolution Cores from EPA
- Empirical Mass Balance Evaluation Sampling Program

2007-2008 CSO and SWO from EPA Empirical
Mass Balance Evaluation Sampling Program

2007-2008 Tributaries Water Column from EPA
Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
w (Malcolm Pirnie, Inc.) High Resolution Cores

VAN

X

Total PCB Sample Concentration (ppb)
o <100.0

L 100.1 - 320.0
o 320.1 - 1000.0
L

> 1000.1

Lower Passaic River Centerline
(1/10-Mile River Segments)

Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

Rock and Coarse gravel
Gravel and Sand

Sand

Silt and Sand

Silt

[ e WVIES
0 0.25 0.5 1

Total PCB Surface Sediment
Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from

Figure 14-3b2

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.

2009




N Legend

Study Name
Rock and Coarse gravel { 2008 RM 0 to RM 1 Sampling Study
2007-2008 Surface Sediment Samples from EPA

Gravel and Sand ~!" Empirical Mass Balance Evaluation Sampling Program
Sand 2007-2008 Low Resolution Cores from EPA

Empirical Mass Balance Evaluation Sampling Program
Silt and Sand 2007-2008 CSO and SWO from EPA Empirical

A Mass Balance Evaluation Sampling Program
Silt »  2007-2008 Tributaries Water Column from EPA

Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
* (Malcolm Pirnie, Inc.) High Resolution Cores

Total PCB Sample Concentration (ppb)
(] <100.0
(] 100.1 - 320.0
o 320.1 - 1000.0
L

> 1000.1

Lower Passaic River Centerline
(1/10-Mile River Segments)

— Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

N .S
0 0.25 0.5 1

Note : Study names and corresponding sampling year are listed in the legend.

Total PC B S u rface Sed i ment Samples represent either sediment grab samples or the top segment of a Figure 14-3b3

sediment core. Because each study provided a different definition for "surface

sediments," the samples plotted on this figure generally represent sediments from
Samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
. . . . samples from the latest sampling event were plotted on top. Duplicate samples
Lower Passaic River Restoration Project were averaged before plotting. 2009




Third River

b

Rock and Coarse gravel
Gravel and Sand

Sand

Silt and Sand

Silt

Saddle River

Legend

Study Name

0

O

X

*

2008 RM 0 to RM 1 Sampling Study

2007-2008 Low Resolution Cores from EPA Empirical
Mass Balance Evaluation Sampling Program

2007-2008 Surface Sediment Samples from EPA
Empirical Mass Balance Evaluation Sampling Program

2007-2008 CSO and SWO from EPA Empirical
Mass Balance Evaluation Sampling Program

2007-2008 Tributaries Water Column from EPA
Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
(Malcolm Pirnie, Inc.) High Resolution Cores

LMW PAH Sample Concentration (ppm)

<3.2
3.2-10.0
10.1-32.0

>32.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

[ e JVIES

0

0.25 0.5 1

Total LMW PAH Surface

=z | Sediment Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a Fi 14-3¢1
sediment core. Because each study provided a different definition for "surface Igure 14-5¢

sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

samples from the latest sampling event were plotted on top. Duplicate samples 2009
were averaged before plotting.




/

Second River

X

Third River

A
Legend
A
Study Name
{ 2008 RM 0 to RM 1 Sampling Study
@ 2007-2008 Low Resolution Cores from EPA Empirical
O Mass Balance Evaluation Sampling Program
2007-2008 Surface Sediment Samples from EPA
m Empirical Mass Balance Evaluation Sampling Program
2007-2008 CSO and SWO from EPA Empirical
A A Mass Balance Evaluation Sampling Program
2007-2008 Tributaries Water Column from EPA
‘. X Empirical Mass Balance Evaluation Sampling Program
2005-2006 USEPA Sampling Program
* (Malcolm Pirnie, Inc.) High Resolution Cores
LMW PAH Sample Concentration (ppm)
A o <3.2
J 3.2-10.0
o 10.1-32.0
[ >32.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

Rock and Coarse gravel
Gravel and Sand

Sand

Silt and Sand

Silt

[ e JVIES

0

0.25 0.5 1

Total LMW PAH Surface

= Sediment Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples

were averaged before plotting.

Figure 14-3¢c2

2009




Legend
Study Name
() 2008 RM 0 to RM 1 Sampling Study

Rock and Coarse gravel
2007-2008 Low Resolution Cores from EPA Empirical

Gravel and Sand - Mass Balance Evaluation Sampling Program
2007-2008 Surface Sediment Samples from EPA
Sand U Empirical Mass Balance Evaluation Sampling Program
; 2007-2008 CSO and SWO from EPA Empirical
I
Siltand Sand A Mass Balance Evaluation Sampling Program
Silt v 2007-2008 Tributaries Water Column from EPA

Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
o (Malcolm Pirnie, Inc.) High Resolution Cores

LMW PAH Sample Concentration (ppm)
J <3.2

L 3.2-10.0
O 10.1 -32.0
{

>32.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

[ aaaaaee—— WS
0 0.25 0.5 1

Note : Study names and corresponding sampling year are listed in the legend.

Samples represent either sediment grab samples or the top segment of a .
TOtaI LMW PAH Su rface sediment core. Because each study provided a different definition for "surface Flgure 14-3¢3
: sediments," the samples plotted on this figure generally represent sediments from
Sedlment Samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples 2009

Lower Passaic River Restoration Project were averaged before plotting.




N/
4

Saddle River

Legend

Study Name
(} 2008 RM 0 to RM 1 Sampling Study

. 2007-2008 Low Resolution Cores from EPA Empirical
- Mass Balance Evaluation Sampling Program

2007-2008 Surface Sediment Samples from EPA

N Empirical Mass Balance Evaluation Sampling Program
2007-2008 CSO and SWO from EPA Empirical

A Mass Balance Evaluation Sampling Program

% 2007-2008 Tributaries Water Column from EPA

Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
* (Malcolm Pirnie, Inc.) High Resolution Cores

HMW PAH Sample Concentration (ppm)

Rock and Coarse gravel o <10.0
Gravel and Sand L 10.1-32.0
Sand O 32.1-100.0
Silt and Sand e 100.1 - 320.0
Silt e > 320.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Third River — Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

[ e WVIES
0 0.25 0.5 1

Note : Study names and corresponding sampling year are listed in the legend.

Total H MW PAH S u rface Samples represent either sediment grab samples or the top segment of a Figure 14-3d1

sediment core. Because each study provided a different definition for "surface

: sediments," the samples plotted on this figure generally represent sediments from
Sedlment samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
. . . . samples from the latest sampling event were plotted on top. Duplicate samples
Lower Passaic River Restoration Project were averaged before plotting. 2009




v

Second River

Third River Q

o A
@)
Legend
Study Name
(} 2008 RM 0 to RM 1 Sampling Study
A . 2007-2008 Low Resolution Cores from EPA Empirical
- Mass Balance Evaluation Sampling Program
2007-2008 Surface Sediment Samples from EPA
o U Empirical Mass Balance Evaluation Sampling Prograni
G 2007-2008 CSO and SWO from EPA Empirical
& A Mass Balance Evaluation Sampling Program
- 2007-2008 Tributaries Water Column from EPA
X Empirical Mass Balance Evaluation Sampling Progranm
® A % 2005-2006 .US_EPA Sampling Progr_am
(Malcolm Pirnie, Inc.) High Resolution Cores
% HMW PAH Sample Concentration (ppm)
o <10.0
@ 10.1 -32.0
A O 32.1-100.0

o 100.1 - 320.0

([ ] > 320.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

— Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

Rock and Coarse gravel
Gravel and Sand

Sand

Silt and Sand

Silt

[ e WVIES
0 0.25 0.5 1

Total HMW PAH Surface
Sediment Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.

Figure 14-3d2

2009




N Legend
Study Name
0 2008 RM 0 to RM 1 Sampling Study

Rock and Coarse gravel
2007-2008 Low Resolution Cores from EPA Empirical

Gravel and Sand O Mass Balance Evaluation Sampling Program
2007-2008 Surface Sediment Samples from EPA
Sand B Empirical Mass Balance Evaluation Sampling Program
, 2007-2008 CSO and SWO from EPA Empirical
Siltand Sand A Mass Balance Evaluation Sampling Program
Silt % 2007-2008 Tributaries Water Column from EPA

Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
o (Malcolm Pirnie, Inc.) High Resolution Cores

HMW PAH Sample Concentration (ppm)

® <100

® 101-320

O 32.1-100.0
A ©  100.1-320.0

® >3200

Lower Passaic River Centerline
(1/10-Mile River Segments)

— Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

I e \iles

0 0.25 05 1
' u
%
%

Note : Study names and corresponding sampling year are listed in the legend.

Samples represent either sediment grab samples or the top segment of a .
TOtaI H MW PAH S u rface sediment core. Because each study provided a different definition for "surface Flgure 14-3d3
: sediments," the samples plotted on this figure generally represent sediments from
Sedlment samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples 2009

Lower Passaic River Restoration Project were averaged before plotting.




Third River

Legend

0

O

X

*

Rock and Coarse gravel

[ ]
Gravel and Sand
(]
Sand
an °
Silt and Sand PY
Silt

Saddle River

Study Name

2008 RM 0 to RM 1 Sampling Study

2007-2008 Low Resolution Cores from EPA
Empirical Mass Balance Evaluation Sampling Program

2007-2008 Surface Sediment Samples from EPA
Empirical Mass Balance Evaluation Sampling Program

2007-2008 CSO and SWO from EPA Empirical
Mass Balance Evaluation Sampling Program

2007-2008 Tributaries Water Column from EPA
Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
(Malcolm Pirnie, Inc.) High Resolution Cores

4,4'-DDX Sample Concentration (ppb)

<100.0
100.1 - 320.0
320.1 - 1000.0

> 1000

Lower Passaic River Centerline
(1/10-Mile River Segments)

Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

I e \iles

0

0.2 0.4 0.8

Total 4,4'-DDX Surface

a5 | Sediment Samples from 2005 to 2008

Lower Passaic River Restoration Project were averaged before plotting.

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a Fi 14-3e1
sediment core. Because each study provided a different definition for "surface igure 14-oe
sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples 2009




Second River

V

Third River

A
ﬂ A Legend
Study Name
(} 2008 RM 0 to RM 1 Sampling Study
> 2007-2008 Low Resolution Cores from EPA
O Empirical Mass Balance Evaluation Sampling Program
2007-2008 Surface Sediment Samples from EPA
D Empirical Mass Balance Evaluation Sampling Program
2007-2008 CSO and SWO from EPA Empirical
A A Mass Balance Evaluation Sampling Program
) 2007-2008 Tributaries Water Column from EPA
(Y X Empirical Mass Balance Evaluation Sampling Program
2005-2006 USEPA Sampling Program
* (Malcolm Pirnie, Inc.) High Resolution Cores
4,4'-DDX Sample Concentration (ppb)
A ® <1000
(] 100.1 - 320.0
@) 320.1 - 1000.0
o > 1000

Lower Passaic River Centerline
(1/10-Mile River Segments)

Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

Rock and Coarse gravel
Gravel and Sand

Sand

Silt and Sand

Silt

I e \iles

0

0.2 0.4 0.8

Total 4,4'-DDX Surface

= Sediment Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

Figure 14-3e2

samples from the latest sampling event were plotted on top. Duplicate samples 2009

were averaged before plotting.




N Legend
Study Name
{ 2008 RM 0 to RM 1 Sampling Study

Rock and Coarse gravel
2007-2008 Low Resolution Cores from EPA

Gravel and Sand © Empirical Mass Balance Evaluation Sampling Program
2007-2008 Surface Sediment Samples from EPA
Sand n Empirical Mass Balance Evaluation Sampling Program
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Silt and Sand A Mass Balance Evaluation Sampling Program
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Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
* (Malcolm Pirnie, Inc.) High Resolution Cores
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Lower Passaic River Centerline
(1/10-Mile River Segments)

— Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

s e Viles

Note : Study names and corresponding sampling year are listed in the legend.

Total 4,4'_D DX Surface Samples represent either sediment grab samples or the top segment of a Figure 14-3e3

sediment core. Because each study provided a different definition for "surface

. : sediments," the samples plotted on this figure generally represent sediments from
sedlment Samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
. . . . samples from the latest sampling event were plotted on top. Duplicate samples
Lower Passaic River Restoration Project were averaged before plotting. 2009
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2007-2008 Low Resolution Cores from EPA Empirical
Mass Balance Evaluation Sampling Program

2007-2008 Surface Sediment Samples from EPA
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Department of Environmental Protection
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Total Chlordane Surface
Sediment Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a

sediment core. Because each study provided a different definition for "surface Flgure 14-3f1

sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

samples from the latest sampling event were plotted on top. Duplicate samples 2009

were averaged before plotting.
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Department of Environmental Protection

Rock and Coarse gravel
Gravel and Sand

Sand

Silt and Sand

Silt

N . R—NES

0

0.25 0.5 1

Total Chlordane Surface
Sediment Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.

Samples represent either sediment grab samples or the top segment of a Figure 14-3f2

sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

samples from the latest sampling event were plotted on top. Duplicate samples 2009

were averaged before plotting.
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Note : Study names and corresponding sampling year are listed in the legend.

Samples represent either sediment grab samples or the top segment of a .
TOtaI C h I ordane S u rface sediment core. Because each study provided a different definition for "surface Flgure 14-3f3
: sediments," the samples plotted on this figure generally represent sediments from
Sedlment Samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples 2009

Lower Passaic River Restoration Project were averaged before plotting.
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2007-2008 Surface Sediment Samples from EPA
a Empirical Mass Balance Evaluation Sampling Program
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0 0.25 0.5 1
. . . Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a ; _
Dleld"n Surface Sedlment sediment core. Because each study provided a different definition for "surface Flgure 14 391
sediments," the samples plotted on this figure generally represent sediments from
samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the_same location,
L ower Passaic River Restoration Project \slvzi}rg)gavsefrg);éhgeggséﬁmg}ng event were plotted on top. Duplicate samples ‘ 2009
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2007-2008 Surface Sediment Samples from EPA
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Department of Environmental Protection
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Dieldrin Surface Sediment
Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a Figure 14_392

sediment core. Because each

sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples [ 2009

were averaged before plotting.

study provided a different definition for "surface
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Study Name
{ 2008 RM 0 to RM 1 Sampling Study
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2007-2008 Low Resolution Cores from EPA Empirical

Gravel and Sand O Mass Balance Evaluation Sampling Program

2007-2008 Surface Sediment Samples from EPA
Sand H Empirical Mass Balance Evaluation Sampling Program
Silt and Sand A 2007-2008 CSO and SWO from EPA Empirical

Mass Balance Evaluation Sampling Program

Silt 2007-2008 Tributaries Water Column from EPA Empirical
X Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
w (Malcolm Pirnie, Inc.) High Resolution Cores

Dieldrin Sample Concentrations (ppb)
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Lower Passaic River Centerline
(1/10-Mile River Segments)

— Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

T — WV
0 0.25 0.5 1

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a

Dieldrin Surface Sediment
Samples from 2005 to 2008

Lower Passaic River Restoration Project

sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.

Figure 14-3g3
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Empirical Mass Balance Evaluation Sampling Program
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Cadmium Surface Sediment
Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from

Figure 14-3h1

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.

2009




Second River

v

Third River Q

Legend
Study Name
(} 2008 RM 0 to RM 1 Sampling Study
2007-2008 Low Resolution Cores from EPA

Empirical Mass Balance Evaluation Sampling Program

2007-2008 Surface Sediment Samples from EPA
Empirical Mass Balance Evaluation Sampling Program

A 2007-2008 CSO and SWO from EPA Empirical
Mass Balance Evaluation Sampling Program

2007-2008 Tributaries Water Column from EPA
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w (Malcolm Pirnie, Inc.) High Resolution Cores

Cadmium Sample Concentration (ppb)
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Department of Environmental Protection
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0 0.25 0.5 1

Cadmium Surface Sediment
Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from

Figure 14-3h2

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.
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2 RM RM 1 li
Rock and Coarse gravel <> 008 0to Sampling Study

2007-2008 Low Resolution Cores from EPA
Empirical Mass Balance Evaluation Sampling Program
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Note : Study names and corresponding sampling year are listed in the legend.

H H Samples represent either sediment grab samples or the top segment of a .
Cad mium S u rface Sed | ment sediment core. Because each study provided a different definition for "surface Flgure 14-3h3
sediments," the samples plotted on this figure generally represent sediments from
Samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples 2009

Lower Passaic River Restoration Project were averaged before plotting.
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2007-2008 Low Resolution Cores from EPA
Empirical Mass Balance Evaluation Sampling Program
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Chromium Surface Sediment
Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.

Samples represent either sediment grab samples or the top segment of a Figure 14-3i1

sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location, 2009

samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.
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2005-2006 USEPA Sampling Program
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Chromium Surface Sediment
Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.

Samples represent either sediment grab samples or the top segment of a Figure 14-3i2

sediment core. Because each

sediments," the samples plotted on this figure generally represent sediments from

study provided a different definition for "surface

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location, 2009

samples from the latest sampling event were plotted on top. Duplicate samples

were averaged before plotting.
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Rock and Coarse gravel
2007-2008 Low Resolution Cores from EPA

Empirical Mass Balance Evaluation Sampling Program

2007-2008 Surface Sediment Samples from EPA
Empirical Mass Balance Evaluation Sampling Program

. 2007-2008 CSO and SWO from EPA Empirical
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2007-2008 Tributaries Water Column from EPA
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2005-2006 USEPA Sampling Program
o (Malcolm Pirnie, Inc.) High Resolution Cores
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Chromium Sample Concentration (ppm)
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Lower Passaic River Centerline
(1/10-Mile River Segments)

—  Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

[ e WVIES
0 0.25 0.5 1

o®

Note : Study names and corresponding sampling year are listed in the legend.

C h rom iu m S u rface Sed i me nt Samples represent either sediment grab samples or the top segment of a Figure 14-3i3

sediment core. Because each study provided a different definition for "surface
samples fl"0m 2005 tO 2008 sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,

Lower Passaic River Restoration Project samples from the latest sampling event were plotted on top. Duplicate samples |’ 2009
were averaged before plotting.
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Study Name
{ 2008 RM 0 to RM 1 Sampling Study

2007-2008 Low Resolution Cores from EPA Empirical

O Mass Balance Evaluation Sampling Program
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w (Malcolm Pirnie, Inc.) High Resolution Cores

Copper Sample Concentration (ppm)
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Shoreline as defined by the New Jersey
Department of Environmental Protection
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1

Copper Surface Sediment
Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from

Figure 14-3j1

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.
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2007-2008 Low Resolution Cores from EPA Empirical
Mass Balance Evaluation Sampling Program

2007-2008 Surface Sediment Samples from EPA

H Empirical Mass Balance Evaluation Sampling Program
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Copper Sample Concentration (ppm)
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Department of Environmental Protection
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Copper Surface Sediment
Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments," the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.

Figure 14-3j2
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Lower Passaic River Centerline
(1/10-Mile River Segments)

— Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

s e |Viles
0 0.25 0.5 1

Note : Study names and corresponding sampling year are listed in the legend.

H Samples represent either sediment grab samples or the top segment of a f i
Co p pe r S u rface Sed iIme nt sediment core. Because each study provided a different definition for "surface Flgure 14 3J3
sediments," the samples plotted on this figure generally represent sediments from
samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples 2009

Lower Passaic River Restoration Project were averaged before plotting.
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Lead Sample Concentration (ppm)

2008 RM 0 to RM 1 Sampling Study

2007-2008 Low Resolution Cores from EPA Empirical
Mass Balance Evaluation Sampling Program

2007-2008 Surface Sediment Samples from EPA
Empirical Mass Balance Evaluation Sampling Program

2007-2008 CSO and SWO from EPA Empirical
Mass Balance Evaluation Sampling Program

2007-2008 Tributaries Water Column from EPA
Empirical Mass Balance Evaluation Sampling Program

2005-2006 USEPA Sampling Program
(Malcolm Pirnie, Inc.) High Resolution Cores

<100.0
100.1 - 320.0

>320.0

Lower Passaic River Centerline
(1/10-Mile River Segments)

Passaic River Above Dundee Dam

Tributaries

Shoreline as defined by the New Jersey
Department of Environmental Protection

0.25 0.5 1

Lead Surface Sediment
Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a Fi 14-3k1
sediment core. Because each study provided a different definition for "surface igure 14-
sediments,"” the samples plotted on this figure generally represent sediments from
a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples 2009

were averaged before plotting.
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- 2007-2008 Low Resolution Cores from EPA Empirical
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2007-2008 Surface Sediment Samples from EPA
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Lead Sample Concentration (ppm)
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s e |Vliles
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Lead Surface Sediment
Samples from 2005 to 2008

Lower Passaic River Restoration Project

Note : Study names and corresponding sampling year are listed in the legend.
Samples represent either sediment grab samples or the top segment of a
sediment core. Because each study provided a different definition for "surface
sediments,"” the samples plotted on this figure generally represent sediments from

Figure 14-3k2

a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples
were averaged before plotting.
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Note : Study names and corresponding sampling year are listed in the legend.

H Samples represent either sediment grab samples or the top segment of a .
Lead S u rface Sed | ment sediment core. Because each study provided a different definition for "surface Flgure 14-3k3
sediments,"” the samples plotted on this figure generally represent sediments from
samples from 2005 to 2008 a depth of 0 foot to less than 1 foot. If samples are plotted at the same location,
samples from the latest sampling event were plotted on top. Duplicate samples 2009

Lower Passaic River Restoration Project were averaged before plotting.
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Note: Poor R2 value indicates no correlation with river mile.
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Note: Poor R2 value indicates no correlation with river mile.
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Note: Weak correlation between lead concentration and
river mile due to high lead values at RM6 to RM7.
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Note: Poor R2 value indicates no correlation with river mile.
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Note: Poor R2 value indicates no correlation with river mile.
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Note: Poor R2 value indicates no correlation with river mile.
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Note: Poor R2 value indicates no correlation with river mile.
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Note: Poor R2 value indicates no correlation with river mile.
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Note: Poor R2 value indicates no correlation with river mile.
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PCB Congener Concentration Normalized to Congener 52
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PCB Conaener or Co-Elution

Legend

Notes

Upriver and downriver refer to the
flow direction as it changes with
the tide.

“Dec5 Downriver” represents the
average PCB congener
concentration from morning and
afternoon samples collected on
December 5, 2005.

“Dec6 Downriver” represents the
average PCB congener
concentration from morning and
afternoon samples collected on
December 6, 2005.

“Dec6 Upriver” represents the
average PCB congener
concentration from morning and
afternoon samples collected on
December 6, 2005.

“Decl10 Downriver” represents the
average PCB congener
concentration from morning and
afternoon samples collected on
December 10, 2005.

PCB Congener Concentration Normalized to Congener 52 Pattern on
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PCB Congener Concentration Normalized to Congener 52
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concentration from
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Reprint from D.A. Chaky (2003) “Polychlorinated biphenyls, polychlorinated Figure 15-1
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PCB Congener Concentration Normalized to BZ 52
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Multivariate Correlations

7A RM1.4 9A RM2.2 26A RM7.8 29A RM11 32A RM12.6 Dundee NBO1SEDO3 NBO1SEDO3 NBO1SEDO02 NBO1SEDO02 NBO1SEDO1
Surface Surface Surface Surface Surface Dam 1 (RM-3.0) 0 (RM-3.4) 4 (RM-4.0) 1 (RM-4.1) 7 (RM-4.6)
Sediment Sediment Sediment Sediment Sediment (0-2cm)
7ARM1.4 1.0000 0.9979 0.9964 0.9973 0.9967 0.9348 0.9167 0.8917 0.8755 0.8862 0.8802
Surface
Sediment
9A RM2.2 0.9979 1.0000 0.9951 0.9968 0.9977 0.9467 0.8973 0.8710 0.8524 0.8629 0.8575
Surface
Sediment
26A RM7.8 0.9964 0.9951 1.0000 0.9962 0.9922 0.9291 0.9119 0.8873 0.8718 0.8845 0.8774
Surface
Sediment
29A RM11 0.9973 0.9968 0.9962 1.0000 0.9954 0.9346 0.9046 0.8787 0.8614 0.8731 0.8650
Surface
Sediment
32A RM12.6 0.9967 0.9977 0.9922 0.9954 1.0000 0.9555 0.8931 0.8658 0.8467 0.8573 0.8525
Surface
Sediment
Dundee Dam 0.9348 0.9467 0.9291 0.9346 0.9555 1.0000 0.8000 0.7711 0.7475 0.7531 0.7582
(0-2cm)
NBO1SEDO031 0.9167 0.8973 0.9119 0.9046 0.8931 0.8000 1.0000 0.9965 0.9943 0.9952 0.9938
(RM-3.0)
NBO1SEDO030 0.8917 0.8710 0.8873 0.8787 0.8658 0.7711 0.9965 1.0000 0.9972 0.9961 0.9965
(RM-3.4)
NBO1SEDO024 0.8755 0.8524 0.8718 0.8614 0.8467 0.7475 0.9943 0.9972 1.0000 0.9978 0.9980
(RM-4.0)
NBO1SEDO21 0.8862 0.8629 0.8845 0.8731 0.8573 0.7531 0.9952 0.9961 0.9978 1.0000 0.9976
(RM-4.1)
NBO1SEDO17 0.8802 0.8575 0.8774 0.8650 0.8525 0.7582 0.9938 0.9965 0.9980 0.9976 1.0000
(RM-4.6)
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1. In this presentation, river miles for the Newark Bay sampling locations are assigned with respect to the distance from the mouth of the Lower Passaic River
(RMO0.0) and following the federal navigation channel.

2. PCB Congeners Concentration Normalized to Congener 52
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Multivariate Passaic PAHs Normalized to BaA

Correlations
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32ZA RM 126 0.9879 0.9950 0.9871 0.9876 1.0000
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Correlation Among Sampling Locations for PAH Compounds Normalized to
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Multivariate

Correlations

7A Dieldrin Norm@A Dieldrin Norm 26A Dieldrin Normj29A Dieldrin Norm32A Dieldrin Norm
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26A Dieldrin Norm 0.9959 0.0013 1.0000 0.9757 0.7952
29A Dieldrin Norm 0.8915 -0.1104 0.9757 1.0000 0.8745
32A Dieldrin Norm 0.8338 -0.5734 0.7952 0.8745 1.0000
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Notes

The principal component
analysis was run on all of
the available tetra-,
penta-, hexa- and hepta-
dioxin and furan
congeners and the
homologue totals. Mass
fractions were calculated
by dividing each
concentration value by
the sum of all
concentrations for each
slice.

The first principal
component accounts for
54% of the variance; the
second principal
component accounts for
16% of the variance.

First Principal Component Loadings

-/ US Army Corp
of Engineers® W

First Principal Component Loadings for Dioxins and Furans Figure 15-25

in High Resolution Core Samples
2009
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Legend

High Resolution Core Slices

® River Mile 1.4 1950s
M River Mile 2.2 @® 1960s
€ River Mile 7.8 @® 1970s

A River Mile 11 1980s
V¥ River Mile 12.6 @ 1990s
@® 2000s

Slices with High Dioxin Concentration
< RM 7.8, 2001 slice

A RM 11, 2001 slice

V RM 12.6, 2001 slice

y 7?22-_9%375;;;;905 \ Regression Line
Notes
Dioxin congeners  Furan congeners
1 include: include:

1,2,3,4,6,7,8-HpCDD 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8-HxCDD  1,2,3,4,7,8,9-HpCDF
1,2,3,6,7,8-HxCDD  1,2,3,4,7,8-HXCDF
1,2,3,7,8,9-HxCDD  1,2,3,6,7,8-HXCDF
1,2,3,7,8-PeCDD 1,2,3,7,8,9-HxCDF
2,3,7,8-TCDD 2,3,4,6,7,8-HXCDF
1,2,3,7,8-PeCDF
12,3,4,7,8-PeCDF

Sum of All Other Congeners (ug/kg)

2,3,7,8-TCDF
2,3,7,8-TCDD (ug/kg)
2,3,7,8-TCDD Concentration vs. the Sum of All Other Dioxin Figure 15-26
and Furan Congeners
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Second Principal Component Loadings

Notes

The principal component analysis was
run on all of the available tetra-, penta-,
hexa- and hepta- dioxin and furan
congeners and the homologue totals.
Mass fractions were calculated by
dividing each concentration value by the
sum of all concentrations for each slice.

The first principal component accounts
for 54% of the variance; the second
principal component accounts for 16%
of the variance.

-/ US Army Corp

of Engineers® W

Second Principal Component Loadings for Dioxins and
Furans in High Resolution Core Samples

Lower Passaic River Restoration Project
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Sum of Heavy Furan Congeners (ppb)

y = 0.94225x0.50066
R2 = 0.71704

Legend

High Resolution Core Slices
® River Mile 1.4 1950s
M River Mile 2.2 @® 1960s
€ River Mile 7.8 @® 1970s

A River Mile 11 1980s
V¥ River Mile 12.6 @ 1990s
@® 2000s

Slices with High Dioxin Concentration
< RM 7.8, 2001 slice

A RM 11, 2001 slice

V RM 12.6, 2001 slice

\Regression Line

Sum of Dioxin Congeners and
Light Furan Congeners (ppb)

Notes

Dioxin congeners  Heavy furan

and light furan congeners
congeners include:

include: 1,2,3,4,6,7,8-HpCDF

1,2,3,4,6,7,8-HpCDD 1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD  1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HxCDD  1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HxCDD  1,2,3,7,8,9-HXCDF
1,2,3,7,8-PeCDD 2,3,4,6,7,8-HxCDF
2,3,7,8-TCDD

1,2,3,7,8-PeCDF

12,3,4,7,8-PeCDF

2,3,7,8-TCDF

Comparison of Dioxin and Furan Congener Concentrations
in High Resolution Core Samples

Lower Passaic River Restoration Project
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First Principal Component

Slices from RM 7.8 and
RM12.6 (dated 2001) have
almost identical first principal
components.

Year

Legend

High Resolution Core Slices
@ River Mile 1.4
@® River Mile 2.2
@® River Mile 7.8
River Mile 11
@ River Mile 12.6

Slices with High Dioxin Concentration
© RM 7.8, 2001 slice

RM 11, 2001 slice
©® RM 12.6, 2001 slice

Notes

The principal component analysis was
run on all of the available tetra-, penta-,
hexa- and hepta- dioxin and furan
congeners and the homologue totals.
Mass fractions were calculated by
dividing each concentration value by the
sum of all concentrations for each slice.

The first principal component accounts
for 54% of the variance; the second
principal component accounts for 16%
of the variance.

First Principal Component vs. Approximate Year of
Deposition for High Resolution Core Samples

Lower Passaic River Restoration Project
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Second Principal Component

Year

Legend

High Resolution Core Slices
@ River Mile 1.4
@® River Mile 2.2
@® River Mile 7.8
River Mile 11
@ River Mile 12.6

Slices with High Dioxin Concentration
© RM 7.8, 2001 slice

RM 11, 2001 slice
©® RM 12.6, 2001 slice

Notes

The principal component analysis was
run on all of the available tetra-, penta-,
hexa- and hepta- dioxin and furan
congeners and the homologue totals.
Mass fractions were calculated by
dividing each concentration value by the
sum of all concentrations for each slice.

The first principal component accounts
for 54% of the variance; the second
principal component accounts for 16%
of the variance.

Second Principal Component vs. Approximate Year of
Deposition for High Resolution Core Samples

Lower Passaic River Restoration Project

Figure 15-30

2009




Second Principal Component

WY 4 L ..
& o & i+ B
iy
' 3 &
& [ T3 *
L] =

First Principal Component

Legend

High Resolution Core Slices

® River Mile 1.4 1950s
M River Mile 2.2 @® 1960s
€ River Mile 7.8 @® 1970s

A River Mile 11 1980s
V¥ River Mile 12.6 @ 1990s
@® 2000s

Slices with High Dioxin Concentration
< RM 7.8, 2001 slice

A RM 11, 2001 slice

V RM 12.6, 2001 slice

Notes

The principal component analysis was
run on all of the available tetra-, penta-,
hexa- and hepta- dioxin and furan
congeners and the homologue totals.
Mass fractions were calculated by
dividing each concentration value by the
sum of all concentrations for each slice.

The first principal component accounts
for 54% of the variance; the second
principal component accounts for 16%
of the variance.

First and Second Principal Components for High Resolution

Core Samples

Lower Passaic River Restoration Project
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